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DURABLE IMPLANT 

The present invention relates to an implant for use 

inside a human body. 

There is a great variety of implants for use inside the 
human body. A typical biocompatible material generally used for 
making these implants is silicone. Making implants of silicone 
is most beneficial for reasons of production and function. 
However, It has been indicated that silicone might be involved 
in diseases that create fibrosis - such as SLE (Systemic Lupus 
Eromatodus), although there is no evidence that this is the 
case. It is established, however, especially from breast- 
implants, that silicone implants in the human body do not last 
for ever - 50% of implanted silicone implants were broken after 
15 years, according to a large article published in the Lancet 
a couple of years ago. This indicates that the human body, at 
least to some extent, might break down the silicone material. 
Many other materials used for implants like polyurethane , 
Teflon™ based material, or similar polymers, or combinations 
thereof, may have the same problem. 

The object of the present invention is to provide a 
durable implant with a long lifetime. 

Accordingly, the present invention provides an implant 
for use inside a human body, comprising a biocompatible self- 
supporting base material having surfaces exposed to aggressive 
body cells, when the implant is implanted in the human body, 
characterised by a cell barrier coating coated on the surfaces 
to prevent body cells from breaking down the base material. 

Generally, the base material comprises hard silicone, 
typically -having a hardness of -at- least- -60- -Shur-e,- 

In research by the inventor he has found small 
histological silicone particles in the 1 fat around implanted 
silicone implants. Based on these facts the inventor has 
concluded that the human body with the macrophages in the 
frontline slowly destroys silicone, which could explain the 
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occurrence of silicone particles in the fat surrounding the 
implants. It is well known that foreign material, like 
silicone, creates an active fibrosis surrounding the foreign 
material. Therefore, if histological particles were spread out 
5 these would most likely also create fibrosis around them. To 
prevent histological silicone particles from spreading in the 
.human body, and perhaps follow the lymphatic passageway, the 
inventor has realized that a barrier coating, which cannot be 
penetrated by body cells would protect the silicone implant 

10 from the body cells. 

Prefarably, the barrier coating comprises a Parylene™ 
coating, or a biocompatible metal coating, such as gold, 
silver or titanium. 

Advantageously, the implant comprises a property 

15 improving means for improving at least one physical property of 
the implant other than self-supporting and cell barrier 
properties. For example, the property improving means may 
comprise a core of a viscoelastic material, such as silicone 
gel, cellulose gel or collagen gel, covered with the self- 

20 supporting base material. 

The property improving means may also comprise a fatigue 
resistant material- For example, the base material may form a 
first layer covered with a second layer, such as a poiyurethane 
layer, that is more fatigue resistant than the first layer. 

25 The property improving means may also comprise gas, such 

as air, contained in a multiplicity of cavities formed in the 
base material to improve the flexibility of the base material. 
In this case, Teflon™ advantageously constitutes the base 
mater i a I~. "The "cavities may" 'be- 'defatted" ±>y~neir -s-txuctures of- the 

30 Teflon™ material. 

In an embodiment of the invention, the base material 
forms an inflatable tubing. The tubing may have an inner 
surface defining the interior of the tubing, wherein the 
coating covers the inner surface. In accordance with an 
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alternative, the base material may form two coaxial tubular 
layers of the tubing and the property improving means may 
comprise a tubular intermediate layer of the viscoelastic 
material, which is located between the coaxial tubular layers. 
In accordance with another alternative, the base material may 
form an outer tubular layer and an inner arcuate layer attached 
to the outer tubular layer, so that the outer and inner layers 
define a curved space extending longitudinally along the 
tubing, wherein the property improving means comprises 
viscoelastic material filling the space. In accordance with yet 
another alternative, the base material forms an inflatable 
tubing and the property improving means comprises a liquid 
impermeable coating coated on the base material. The coating 
may be coated on the external and/or internal surface of the 
tubing. Preferably, the liquid impermeable coating comprises a 
Parylene™ coating, or a biocompatible metal coating. Where 
hard silicone, which is a liquid semi-permeable material, 
constitutes the base material, the coating of Parylene™ or 
metal gives the advantage that the tubing may be inflated by 
hydraulic fluid under pressure without risking fluid diffusing 
through the silicone wall of the tubing. 

The barrier coating may comprise a composite of ditferent 
materials to achieve the cell-barrier protection as described 
above. There are several examples of such composite materials 
on the market, for example a composite of polyurethane and 

silicone called Elaston™. 

The invention is described in more detail in the 
following with reference to the accompanying drawings, in 
which : 

Figure 1 is a front view of an implant according to the 
present invention in the form of mechanical constriction 
device, 

pjqur e 2 is an enlarged cross-section along the line II- 
II in Figure 1, 
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Figures 3 and 4 are modifications of the embodiment shown 
in Figure 2, 

Figure 5 is a front view of an implant according to the 
invention in the form of a hydraulic constriction device, 
5 Figure 6 is an enlarged cross-section along the line VI- 

VI in Figure 5, 

Figures 7 -10^ are modifications of the embodiment shown 
in Figure 6, and 

Figure 11 is a modification of the embodiment shown in 
10 Figure 2. 

Referring to the drawing figures, like reference numerals 
designate identical or corresponding elements throughout the 
several figures. 

Figure 1 illustrates an implant according to the present 

15 invention in the form of a mechanical constriction device 2 
comprising an elongate composite structure 4 adapted to extend 
around and constrict the stomach or esophagus of an obese 
patient to form a restricted stoma opening therein. Referring 
to Figure 2, the elongate composite structure 4 comprises a 

20 strong band 6 of nylon or the like, a tubular layer' 8 of hard 
silicone, in which the band 6 slides, a soft layer 10 of a 
viscoelastic material, here a silicone gel having a hardness 
not more than 20 Shure, encircling the hard silicone layer -8, 
and a tubular layer 12 of a self-supporting base material of 

25 hard silicone having a hardness of at least 60 Shure, 
surrounding the soft silicon layer 10. A barrier coating 14 of 
Parylene™ or a biocompatible metal, such as gold, silver or 
titanium, is coated on the outer hard silicone layer 12 to 
-prevent— body- cells— from attacking- -the si-l-icone. -A- -coating- -of- 

30 Teflon™ or the like may also be coated on the internal surface 
of the inner tubular hard silicone layer 8 to reduce the 
friction between the nylon band 6 and the layer 3 . The 
constriction device 2 has an adjustment means 16 that can 
displace the end portions of the nylon band 6 relative to each 
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other to either enlarge or constrict the stoma opening. 

Figure 3 shows an elongate composite structure 18 similar 
to that of Figure 2, except that a layer 20 of a fatigue 
resistant material, here polyurethane, is applied on the hard 
silicone layer 12 along the inner side of the structure 18 that 
is intended to contact the stomach or esophagus. Alternatively, 
the layer 20 may be tubular and surround the layer 12. 

Figure 4 shows a cross-section of an elongate composite 
structure 22 of an embodiment of the invention, in which the 
self-supporting base material comprises Teflon™. The base 
material forms a longitudinal cavity in which a strong nylon 
band 24 slides. Property improving means in the form of gas, 
here air, contained in a multiplicity of cavities 26 are 
formed in the base material to improve the flexibility 
thereof. The external surface of the composite structure is 
coated with a cell barrier coating. 

Figure 5 shows an implant according to the invention in 
the form of a hydraulic constriction device 23 comprising an 
elongate composite structure in the form of an inflatable 
tubing 30, in which the base material of hard silicone forms an 
outer tubular layer 32 and an inner coaxial layer 34. A 
viscoelastic material, here soft silicone gel, forms an 
intermediate layer .36 located between the tubular layers 32, 34. 
Four longitudinal partition walls 33 between the tubular layers 
32,34 divide the intermediate layer 36 into four sections to 
prevent the silicone gel from displacing in the circumferential 
direction of the tubing 30. (Also the embodiments according to 
Figures 2 and 3 may be provided with such longitudinal 
pa-r-t-iti-on- walls . ) The -outer-layer- 32 _ is- coated _wdth_a...barriex 
coating 40 of Parylene™ or metal. Also the inner layer 34 may 
be coated with a coating of Parylene- or metal. If a Parylene™ 
or metal coating is chosen the composite structure will be 
completely liquid impermeable. 

Figure 7 shows a tubing 42 similar to that .of Figure 6, 
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except that an inner arcuate layer 44 is substituted for the 
inner tubular layer 34. The arcuate layer 44 is attached to the 
outer tubular layer 32, so that the outer tubular layer 32 and 
the arcuate layer 44 define a curved space extending 
5 longitudinally along the tubing 42. A viscoelastic material, 
here silicone gel 4 6, fills the space. In this embodiment there 
is no need for partition walls of the kind shown in the 
embodiment according to Figure 6. The tubing 42 is intended to 
b e applied around the stomach or esophagus so that the space 

10 with the protecting soft silicone gel 46 is located close to 
the stomach or esophagus . 

As taught by the embodiment of Figure 7, in the composite 
structures shown in Figures 2 and 3 the soft silicone gel may 
alternatively be applied in a longitudinal space close to the 

15 inner side of the elongate composite structure 4 and 18, 
respectively, that is intended to contact * the stomach or 
esophagus . 

In the same manner as described above in connection with 
the embodiment of Figure 3, a layer of a fatigue resistant 
20 material, here polyurethane , may be applied on the outer 
tubular layer 32 of hard silicone of the tubing 30 and 42, 
respectively, along the side of the tubing 30 and 42, 
respectively, that is intended to contact the stomach or 
esophagus, when the tubing 30 and 42, respectively, encircles 
25 the stomach or esophagus . 

Figure 8 shows a cross-section of an elongate composite 
structure 4 8 of an embodiment of the invention, in which 
Teflon™ constitutes the self-supporting base material, which 
~is--f-©-rmed to an inflatable— tubing— 50 — Property— improving- -means 
30 in the form of gas contained in a multiplicity of cavities 26 
are formed in the base material to improve the flexibility of 
the tubing 50. The external surface of the composite structure 
is coated with a cell barrier coating. 

Figure 9 shows a cross-section of a tubular composite 
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structure of an embodiment of the invention, in which the 
self-supporting base material 52 is made of a polymer material 
suited for implantation, for example silicone or polyurethane . 
A cell barrier coating 54, for example made of Parylene™ or 
metal, is applied on the external surface or on both the 
external and internal surfaces of the tubular structure 

Figure 10 shows the same embodiment as Figure 9 except 
that the base material comprises a layer 56 of polyurethane 
surrounded by a layer 58 of silicone. 

Figure 11 shows a cross-section of a mechanical 
constriction device of another embodiment of the invention, 
comprising a double-walled tubing 60 of a self-supporting base 
material of hard silicone. The tubing 60 has an external wall 
62 and an internal wall 64 spaced from the external wall 
62, partition walls 66 dividing the space between the external 
and internal walls 62 and 64, respectively, of the tubing 60 
into longitudinal cells 68, which are filled with a soft 
viscoelastic material, for example silicone gel. The internal 
wall 64 is coated with a friction reducing coating 70, for 
example made of Teflon™ or the like. A strong band 72 of nylon 
or the like slides in the tubing 60 on the friction reducing 
coating 70 to enable adjustment of the constriction device in 
the same manner as described above in connection with the 
embodiment according to Figures 1 and 2. The external surface 
of the composite structure is coated with a cell barrier 
coating . 

Although the present invention has been described in 
terms of particular embodiments, it is not intended that the 

i-n-vent-i-on -be- -1-im-i-te d — to- -those— embodiments- Mod-i-f-i cations- of - 

the embodiments within the spirit of the invention will be 
apparent to those skilled in the art. The scope of the 
invention is defined by the claims that follow. 



